Results
shows the frequency of lens opacities and of cataract as defined, in relation to age and sex. In both sexes the frequency of lens opacities is low under the age of 40 years but rises sharply after that age. In women the increase begins earlier, and the frequency is significantly greater than in men between the ages of 30 and 70 years. The frequency of cataract begins to rise at age 60, and again is greater in women than men at all ages over 40. (Bailey, 1959) has been used to test the significance of differences. Tables II and III show the frequency of lens opacities and of cataract in relation to age at diagnosis and to duration of diabetes. Both increase in frequency with increasing duration of diabetes, and both are significantly more common in women, except at the youngest ages. The chance of developing lens opacities, as determined from patients with initially normal lenses and more than one observation, is shown in Table IV . It increases significantly with age, and again is greater in women than in men. The chance of lens opacities progressing from Group 3 to Group 4, that is of the development of an opacity obscuring fundus view in patients with bilateral opacities, is shown in Table V ; it increases significantly with age in both sexes. The chance of regression, that is the disappearance of bilateral Qpacities leaving normal lenses, is shown to be about 25 per cent. in 5 years, except in women over 60 years old at the time of diagnosis of diabetes, in whom it is less than half this figure (Table V) . The chance of progression of lens opacities in Group 4, that is, the chance of having a cataract extraction, is 40 to 50 per cent. in 5 years (Table VI, overleaf) . Lens opacities are significantly more frequent in association with the higher "glycosuria percentage" in men aged 40 to 59 at the time of diagnosis of diabetes, but not in women. In younger men, the reverse relationship holds after 20 years of diabetes. There are no significant differences in respect of cataract (Table VIII, opposite). Lens opacities develop more commonly in older patients, especially women, with the higher "glycosuria percentage" (Table IX , opposite), but there is no systematic difference in the chances of progression and regression of opacities in Group 3 (Table X, overleaf).
Discussion
There is little, doubt that the patients in this study are broadly representative of all diabetics attending clinics, and that because the ophthalmological observations are not seriously biased by the examination of patients solely because of new visual symptoms, these patients represent reasonably accurately the true natural history of lens opacities in diabetics (Burditt and others, 1968). Since the observations were made by several observers over a period of years, questions of observer error must enter in. In a retrospective study these cannot of course be directly solved, but if, as seems reasonable, observer error is assumed to be unaffected by, say, the sex of the patient, then comparisons between groups of men and women should not be seriously affected by its existence. It is not possible from the observations as recorded to determine the precise configuration of the lens opacities in many cases, nor to define the frequency of opacities which might be considered more or less specific to diabetes. The inclusion of all opacities together conforms to the customary current view that opacities in older diabetics cannot be distinguished from those in non-diabetics. The simple classification used seems not unreason- (Table I) , are commoner in women in relation to age at diagnosis and duration of diabetes (Tables II and III) , and develop more frequently (Table IV) and tend to progress more rapidly in women (Table V) . Gjessing (1936) found a small but consistent excess of lens opacities in non-diabetic women under the age of 75 years. Cataract extraction is more frequent in women than in men (Caird and others, 1965b) , though differences between the sexes in the visual indications for operation make comparisons difficult. Some studies of diabetics show an excess of opacities in women (Martensson and Palm, 1950; Janert, Mohnike, and Gunther, 1956 ) but some do not (Kornerup, 1955) . Cataract extraction is relatively commoner in diabetic women (Caird and others, 1964; Ramsell, 1968) . However, the excess frequency of lens opacities in diabetic women in this study seems to be of a higher order and greater consistency than that shown among non-diabetics by others. It may be that women have a greater tendency to develop lens opacities and for the opacities to progress, and that diabetes accentuates and accelerates this tendency.
The degree and duration of hyperglycaemia affects the rate of development of lens opacities in experimental animal diabetes (Patterson, 1951) . There is some evidence that the same is true in human diabetes (Caird and others, 1964) . O'Brien and Allen (1942) con- sidered that periods of poor diabetic control might precede the occurrence of snow-flake cataracts in young diabetics, and thought that better control might arrest their progress. Tables VII and IX show that the frequency of lens opacities in men, and the chance of their development in older patients of both sexes, are greater in those patients with the higher "glycosuria percentage", and thus presumably with the higher blood sugar levels (Caird, 1967) . There is, however, no such difference in progression of established opacities, nor in the frequency of cataract as defined (Tables VIII and X ). This study thus provides support for the general thesis that poor control of diabetes may be associated with a greater tendency to the formation of lens opacities, though it does not directly confirm the idea that it accelerates their progress.
Reversal of established lens opacities is usually considered not to occur, although there are in the literature a considerable number of well-documented examples in diabetics (Alt, 1906; Fischer, 1925; Braun, 1935; Granstrom, 1937; Biucklers, 1939; Lawrence, 1946; Schlosshardt, 1950; Jackson, 1955; Neuberg, Griscom, and Burns, 1958; Turtz and Turtz, 1958) ; most have occurred soon after the diagnosis of diabetes. The present study suggests that this process may be more common than is thought (Table V) . The crucial problem is clearly that of observer error. There is no reason to believe that observer error is affected by the age of the patient. Thus the finding of a significantly lower chance of regression of lens opacities in women over the age of 60 at diagnosis of diabetes is of great importance, since, if all the apparent regression in this group is attributed to observer error, then at least part of the difference between the chance of regression in this group and that for younger women (and for men) is arguably attributable to true regression. If this is so, the chance of regression of bilateral lens opacities in younger diabetics may be as high as 10 per cent. Summary 2,820 observations by ophthalmologists on the eyes of 1,827 diabetics have been analysed. The frequency of lens opacities increases with age, and with age at diagnosis, and with duration of diabetes, and is significantly greater in women than in men. The chances of development of lens opacities and of progression of opacities to the point where fundus view is obscured are similarly related to age and sex.
A higher frequency of glycosuria is associated with a greater frequency of lens opacities in middle-aged men, and with greater chances of their development in both sexes, but not with a greater chance of their progression.
Evidence is presented that bilateral lens opacities may disappear in as many as 10 per cent. of younger diabetics. 
